Introduction
ifferences between actual and desired working schedules may indicate inefficiencies in the labour market, as unfavourable working arrangements may constrain employment and result in wages being suboptimal, both of which have adverse effects on the financial performance and competitive advantages of companies. Moreover, the intellectual capacity of knowledge employees may be used less effectively if there is a mismatch between actual and desired working time as the employees might not be able to contribute as much as they potentially could. However, the costs for the employer may remain the same or may even be higher than they would if the employees were allowed to choose their working schedules freely.
Actual working schedules differing from contractual ones may put the health of knowledge employees at risk if they have to work considerably more than contractually agreed or than is stipulated in statutory employment regulations, or it may result in legal risks if the actual working schedules remain different from the officially agreed ones. It is therefore important to understand how significant the differences between actual, contractually agreed, and desired working hours are, and the types of employee most likely to feel these disparities. This would be useful for rethinking the contractual terms of employment so that employees could work at the times they preferred, from which their employers may gain in their financial and operational results. Moreover, knowing the differences between the actual and desired working schedules may help in the design of further studies on the economic and financial efficiency of working arrangements and could initiate a public discussion about the underlying social norms and other institutional issues that should perhaps be reconsidered, such as attitudes and regulations surrounding the timing, place, and broader organisation of work.
Our study of Estonian employees working in creative research and development (R&D) aims to shed light on the drivers of their actual, contractual, and desired working hours, and the extent of disparities between those sets of hours. Creative knowledge work is a specific area of activity where rigid working schedules may be much less necessary than in some other jobs. Although there has been a clear change in the nature of work away from manual and routine work and towards more creative and intellectual work in increasingly knowledge-based advanced economies, changes to work arrangements may not have kept pace with the intensification of knowledge. This makes the study of the discrepancies between the actual, desired, and contractually agreed organisation of work in knowledge jobs a particularly interesting and relevant topic. Moreover, knowledge-intensive work and innovation is critical for economic development and the efficiency of it may be crucial for companies to achieve competitive advantages and improve their financial results in a globally competitive market.
For a theoretical framework, Tan (2018) argues that more freedom at work leads to better work results from knowledge employees given that the more flexible the working arrangements are and the less control there is over the employee, the larger the informational asymmetry is between the employer and the knowledge employee about the innovative work. The theoretical argumentation by Tan (2018) suggests that the informational asymmetry is in the interest of the employer because it means the outcomes of the innovative work have to be shared more fairly between the employer and the employee, and so flexible work arrangements have an important role in encouraging the employee to innovate.
This pilot study is based on a relatively small sample of employees from a specific industry and a specific country, and so the results cannot be broadly generalised. However, this exploratory empirical study is needed to understand better whether the disparities in the actual, contractual, and desired working schedules of knowledge employees are significant, and which of these discrepancies would warrant further study.
Literature
Numerous studies have shown that employees are not usually able to choose their desired working hours, and quite a substantial number of employees have a mismatch between their preferences and their actual working time. This contradicts the neoclassical theory of labour supply, which assumes that employees are free to choose their working hours. Böheim and Taylor (2004) find, for instance, that some 40 percent of full-time British employees would prefer to work fewer hours than they actually do. Barnay (2016) concludes that 29 percent of European employees would like to work less than they do, which is a significant proportion given that several studies (e.g. Bell, Otterbach, and Sousa-Poza 2012; Moen et al. 2011; have found that unwanted long hours are likely to have an adverse impact on perceived health and wellbeing, because of increased emotional stress, tiredness, and sleepiness, and that they lead to lower levels of job satisfaction (e.g. Green and Tsitsianis 2005; Hazak et al. 2016) . Studying a much broader set of work arrangements than the time aspects in the European working conditions survey, Barnay (2016) further stresses that having appropriate working conditions plays a protective role for the physical and emotional health of the employee, while working more than desired has a harmful impact on health; he concludes that existing studies already encourage employers to consider the preferences of employees more when setting working hours.
Van Wanrooy (2013) finds that Australian employees tend to prefer a standard forty-hour working week, but over the past few decades the hours of full-time Australian employees have been increasing steadily. Her findings suggest that on average men prefer to work around forty hours a week and women twenty-eight to thirty, and that various demographic and work factors such as age, the current actual number of hours worked, and the share of paid work in the household contribute further to the mismatch with desired working hours. Kossek, Barber, and Winters (1999) study the use of flexible working schedules and find that women and younger employees are more likely to take advantage of them. Similarly, Sharpe, Hermsen, and Billings (2002) find younger employees, those who are more educated, and those with young children to be more likely to use flexible schedules, while Virkebau and Hazak (2017) find the impact to be the opposite for employees with children in the family below school-age, where the daily routine of family life may create a demand for fixed schedules whatever the creative needs of the work. Hazak, Ruubel, and Virkebau (forthcoming) find in a study using data from the same survey of Estonian R&D employees that only one quarter of employees favoured a standard five-day working week, while more than half would prefer a working week concentrated in three or four days, with the differences in preferences explained by gender, education, health, sleeping hours, whether the employee is of morning type or evening type as their inherent circadian rhythms leave them more alert in the morning or in the evening, and the desired share of time spent on creative work. Bryan (2007) uses matched employer-employee data and finds that weekly working hours in the United Kingdom depend mainly on the employer and that switching employer to gain more suitable working hours appears to be a common tactic for employees. He also finds some support for the use of within-firm flexibility, or job-switching within a firm. The results of Bryan (2007) indicate that both skills and family characteristics have a strong impact on working hours. Sousa-Poza and Henneberger (2000) find that men tend to prefer longer working hours than women do, while older men want fewer working hours than younger men do. In addition, women with higher levels of education and employees with better job security and higher incomes tend to prefer to work less than they actually do. Another perspective on the discrepancies between actual hours working and desired hours is given by Väisänen and Nätti (2002) , who observe a mismatch between actual and preferred household working time in the European Union countries and Norway, where dual-earner households were on average overworked rather than underworked and were willing to reduce their working time by an average of twelve hours a week. They find that preferences for working hours can be explained by caring responsibilities, education, and the regulatory context in each country.
Van Echtelt et al. (2006) focus on the gap between actual and preferred working hours in Dutch companies, finding limited support for the hypothesis that over-employment is caused by restrictions imposed by the employer, while demonstrating that more flexibility in the labour market and a broader set of institutional factors, combined with job design and organisational incentives, can impact the way individuals make their decisions about working time. They suggest that greater job autonomy makes it more likely that working time decisions will be based on the need to complete specific tasks or projects, with the employee consequently working more hours than they would prefer to. Van Emmerik and Sanders (2005) find that a mismatch in working hours is associated with affective job commitment, where the impacts are different for those who prefer to work less and those who prefer to work more. Employees who favour working fewer hours showed less affective commitment, while employees who work more hours than they would prefer to appeared to become more committed. While the reasons for that finding warrant further study, the finding itself provides an additional insight into the complex linkages between individual preferences for working hours and the attitude toward work. Otterbach (2010) finds support for the mismatch in working hours in his study of twenty-one countries, showing that more than a third of the employees studied faced working time constraints, and that these constraints have increased over recent decades. He finds that the differences between countries are interrelated with key macroeconomic variables such as the unemployment rate, GDP per capita, average weekly hours of work, and income inequality, showing that in countries with high unemployment rates, relatively more employees prefer to have additional working hours and earnings, while in only a few wealthy countries are there large shares of employees who would like to work longer and earn more. The results of Otterbach (2010) further suggest that the desire to work more or fewer hours is strongly related to income considerations and the expected employment situation.
Knowledge work in the area of research and development (R&D), on which our study is focused, is a specific case given that high knowledge intensity in a business may be accompanied by increased credit constraints and difficulties in getting financing because of the high risks involved and the poor ability of the companies to provide collateral for the financing that is needed for R&D investment (Männasoo and Meriküll 2014) . Difficulties in getting external financing may lead to low leverage and constraints on investment, and the reduced intensity of investment may in turn have adverse consequences for how productively the intellectual capital and labour can be utilised and for the overall financial performance of the company (see Kotšina and Hazak 2012; Hazak 2008; Männasoo, Maripuu, and Hazak 2018; Avarmaa, Hazak, and Männasoo 2014; among others) . In parallel to these features, knowledge work is heavily reliant on the ability of the employee to produce creative outcomes. Creative knowledge jobs may therefore require employers to pay extra attention to providing favourable work arrangements for their employees as the entire business and its financial performance are heavily reliant on how efficiently the intellectual capital of the employees is used (see Coenen and Wok 2014; Kelliher and Anderson 2008; Nätti et al. 2012) .
While several studies have focused on the mismatch between actual and desired hours, to the best of our knowledge, no studies have focused on the difference between actual and contractual working hours, which is addressed in this study. We put more focus on the mismatch between the actual and desired start and end times of the working day than previous studies on the mismatch in working hours have.
Data and Methodology
This study draws on our original repeated survey among creative R&D employees in Estonia, conducted in two waves in 2015 and 2016. Out of all those reported as R&D employees in Estonia in the Statistics Estonia dataset, our focus is on the category of "researchers" so we can capture knowledge employees whose work is creative in nature. From 2010 to 2014, the number of full-time-equivalent creative R&D employees classed as "researchers" in Estonia ranged between 4,100 and 4,600 according to the Statistics Estonia data. In compiling our study sample, we have disregarded those creative R&D employees who were working in higher education and healthcare because their working arrangements with fixed times for lectures and medical procedures may be substantially different from those in other creative R&D jobs. Furthermore, employees working at microenterprises and research institutes with fewer than fifteen creative R&D employees were also excluded. As a result of these exclusions, the population of knowledge employees of interest for our study totalled approximately 1,000, and our final survey sample of 153 employees represents about 15 percent of that population, which is a normal sample size for a voluntary full population survey. The sample can be smaller for some of the analysis presented in this article however, depending on the number of employees who provided answers to the specific questions addressed in this study, such as the contractual, desired, and actual start and end times of their working days and the duration of their actual working day.
There may be some selection bias in the decision by a respondent to complete the survey or not to complete it, and further selection biases may arise since employees could participate in the survey only if their employer agreed to take part in the project. We address these selection issues by weighting the sample to align it with the characteristics of the target population for the respondent's gender and the employer's sector of business. As the Statistics Estonia dataset shows the distribution of the employers by their area of business and the gender split of the employees in the total population of interest of around 1,000 employees, we have assigned a weight to each observation in our final sample to reflect the gender and the area of business of the observation. As a consequence the distribution of the areas of business of the employers and the gender distribution of employees in the weighted sample matches the population of interest. Another measure we use to address the employer-driven selection issues is clustering of standard errors by employers in the regression models.
We use the following dependent variables in the two regression models presented in this article: (1) the difference between the contractual and actual duration of a working day (duration_dif), and (2) the difference between the contractual and actual start times of the working day (start_dif). The subsamples for the analysis of the differences between the actual, contractual, and desired end times of the working day, and the desired and actual and desired and contractual start times of the working day were too small for meaningful regression analysis to be conducted, but we present some findings based on descriptive statistical analysis in the Results and Discussion section for those.
Independent variables were selected in view of the earlier literature. Age, gender, number of family members, and years of education are important socio-demographic characteristics, and the health factor reflects the general health of the employee (see Table 1 for details of the composition of the health factor). The score of the Reduced Morningness-Eveningness Questionnaire by Adan and Almirall (1991) , which has been extensively used in medical research into sleep, shows the morningness-eveningness preference of the employee, and the average daily hours of sleep is another independent variable. The desired creative intensity of work, which is the share of their total working time that the employee wants to spend on creative work, and the salary level reflect aspects specific to the job.
The explanatory variables have been outlined in Table 1 with descriptive statistics of all the 153 employees studied; the ninety employees for whom the difference between the contractual and actual durations of the working day (duration_dif) was available, meaning those who have contractually agreed working hours; and the sixty-five employees for whom the difference between the contractual and actual start times of the working day (start_dif) could be studied, which is those who have contractually agreed working hours and a regular actual starting time for daily work. We note the limitations of the study that arise from the relatively small sample size.
To identify simultaneously the significance and magnitude of the explanatory variables of interest and the other control variables for the extent of the difference between the contractual and actual durations of the working day (duration_dif) and the difference between the contractual and actual start times of the working day (start_dif), we use an ordinary least squares (OLS) regression for the two dependent variables duration_dif and start_dif for the econometric analysis. For the other aspects of the disparities between the actual, contractual, and desired working schedules, descriptive statistical analysis has been used given the small subsample sizes. General health condition factor with overall Kaiser-Meyer-Olkin measure of sampling adequacy of the factor 0.6; comprising (1) "Do you have high blood pressure or have you ever used medicine for high blood pressure?" (yes=1); (2) "Do you suffer or have you suffered from diseases that significantly affect your mental fatigue?" (5-level Likert type scale, "Never"=1, "Often"=5); (3) "Does any disease or injury interrupt you while doing your daily work?" (5-level Likert type scale, "No obstacles"=1, "Not able to work"=5); (4) "How many working days have you been absent from work due to disease or medical examination in the past 12 months?"(5-level scale, "None" = 1, "100-365 days" = 5); (5) Body-Mass Index (continuous) sleephours Employee reported average sleeping hours per day on the scale: "Less than 6 hours" (base) 7% 4% 5% "6-7 hours" (= 2) 50% 54% 55% "7-8 hours" (= 3) 38% 37% 34% "8-9 hours" (= 4) 6% 4% 6% "more than 9 hours" (= 5) 0% 0% 0% 
Results and Discussion
First, we present the distributional patterns of the actual, contractually agreed and desired start and end times of working days in the histograms in Figure 1 . The rightmost panels on the desired start and end time of the working day reflect only those participants in the survey who would like to have a fixed start and end time for their working day and does not include the 57 percent of sample members who prefer to have irregular working hours. The left and middle panels of Figure 1 on the actual and contractual start and end times of the working day, however, include those employees who prefer flexible schedules. When interpreting the rightmost histograms it should therefore be noted that those who expressed a desired start or end time for their working day and whose preferences are depicted on the figure are a specific type of employee separate from those who would like to start or end their work at different times on different days and whose preferences are not reflected in the figure. It appears that in our subsample, the contractual start and end times of the working day are overall in line with the traditional standard hours, while the actual and desired start and end times have a broader variance. Overall, a majority of creative R&D employees in our subsample end their working day near the traditional time of 5 p.m., whereas the contractual end time of the working day is more evenly distributed between 4:30 p.m. and 6 p.m. As 70 percent of the employees in our subsample finish their working day at the contractually agreed time, and the mismatch is not significant for those who experience one, the mismatch between the contractual and actual end times of the working day does not in general appear to be an issue of major concern for our quite small study sample. However, studies on a larger sample would be needed to provide further evidence for this. Disparities between the contractual and actual start times of the working day seem to be more evident, as 40 percent the respondents exhibit a deviation between the actual start time and the contractually agreed one and, as illustrated in Figure 1 , many of these deviations are large. The results of the regression analysis presented below seek to explain what type of employee experiences these disparities and to what extent.
The differences between the desired and actual start times of the working day in our subsample show that 19 percent of the employees who would like to have a fixed start for a working day would prefer to start earlier than they actually do, while 39 percent of the respondents would prefer to start their working day later than they do. For the end time of the working day, 35 percent of those who would like to have a fixed end time for the working day would want to end earlier than they actually do and 13 percent later, indicating that for some of the employees the working day they desire may be shorter than their actual working day, which is line with previous literature (e.g. Böheim and Taylor 2004; Barnay 2016) . The large and heterogeneous mismatch between the desired and actual start and end times of the working day is therefore an issue that warrants further study on larger samples from different industries and countries using sophisticated econometric analysis.
Interesting results appear when the start and end times of the working day are studied for those employees who have the option of flexitime. A majority of the knowledge employees in our sample who can choose a flexible working schedule still follow schedules that are quite similar to the standard nine-to-five routine, although the timing they desire for their work may be different. Among the employees who have the option of flexitime, 57 percent start their working day between 8 a.m. and 9 a.m., and 41 percent finish their working day between 4:30 p.m. and 5:30 p.m. Moreover, 38 percent of the employees with flexitime start between 8 a.m. and 9 a.m. and end between 4:30 p.m. and 5:30 p.m. Various social norms and family commitments may explain this behaviour, but it warrants further study. Past research (e.g. Sharpe, Hermsen, and Billings 2002; Van Echtelt et al. 2006) suggests the reasons may lie in the fixed daily routines of children, spouses or other family members, social norms for what are normal working hours, and conventional fixed daily mealtimes, sleep times and other routines. Though these possible reasons remain purely hypothetical in this article, the study of them remains an interesting and promising avenue for future research.
Among the employees in our subsample, 93 percent had a mismatch between the actual and contractual durations of their working day, indicating that contractual working schedules do not reflect the reality, whether the difference is due to the employee or the employer. Moreover, for 90 percent of the employees studied, the actual working day lasted longer than the contractual day, which may pose health risks to knowledge employees and lead to them having a lower level of job satisfaction (e.g. Bell, Otterbach and Sousa-Poza 2012; Moen et al. 2011; Green and Tsitsianis 2005) . The regression analysis presented below aims to identify what type of employee experiences the mismatch between the actual and contractually agreed durations of the working day and to what extent.
Analysis of the disparities between the desired and contractually agreed start and end times of the working day shows almost two thirds of the employees in our subsample experienced a mismatch. This reflects how the contractual arrangement of working hours may constrain the use of desired work schedules not only for those who would like to have flexible schedules but also for those who prefer to have a fixed component in their working day schedule as well. This potentially serious inefficiency in contractual working arrangements in creative knowledge work warrants further study on larger samples.
Next, we will move to the regression models to investigate what type of employee exhibits some of the more serious mismatches in working hours discussed above. Table 2 outlines the OLS estimates of the difference between the actual and contractual durations of the working day (Models 1 and 2), and the difference between the contractual and actual start times of the working day (Models 3 and 4) . The difference between the specifications of Models 1 and 2 and 3 and 4 lies in whether average sleeping hours are included among the explanatory variables or not, given that there may be a potential reverse causality if employees who work more extended hours have fewer sleeping hours. However, both specifications of both of the models have similar results. The R-squared ranging between 0.2 and 0.4 in these models suggests the working hours mismatch is driven not only by the variables incorporated in the model but also by various other individual and possibly behavioural factors and employer related factors that could derive from organisation culture and the work environment. The findings from Models 1 and 2 indicate that the more educated the employee is, the smaller is the gap between the durations of the contractual and actual working days (see Figure  2) , and the less overtime work the employee does, although the variance is quite small. This may be because the more educated employees are better placed in the labour market and thus have better bargaining power and higher job security, in line with Otterbach (2010) , who finds that concerns about losing a job explain the mismatches between actual and desired work hours. Furthermore, when employees are judged and rewarded by the satisfactory completion of tasks and projects, as outlined by Van Echtelt et al. (2006) , the more educated employees may be more efficient at performing their tasks and therefore have less need to work overtime. The positive relationship between education and work outcome in the same sample of Estonian creative R&D employees is demonstrated by Hazak, Männasoo, and Virkebau (2017) .
The regression estimates from Models 1 and 2 show that the higher the salary level is, the more overtime work the employee does, although the variance is not large as shown in Figure 2 . This indicates that a higher salary may increase job commitment, at least in terms of time, and may motivate the employees to sacrifice their leisure time for the benefit of their employer (see van Emmerik and Sanders 2005). We find a positive and significant relationship between sleep hours and the difference between actual and contractual working hours, meaning those who sleep less tend to do more overtime work. However there may be a reverse causality in that relationship, so the more hours the employees work, the less time they have for sleep. Figure 3 outlines the difference in hours between the actual and contractual start times of the working day with different numbers of family members for men and women, and for various ages of the employee. We find that women tend to start their working day later than contractually agreed, while men start their working day on average earlier than the contractual time. Moreover, the more family members the employee has, the more the actual start time of the working day shifts earlier from the contractual time, although the shift is quite small. It could be that family obligations drive that shift as well as gender differences. It is also worth mentioning that findings for how young children impact the use of flexitime have been mixed in the previous literature (e.g. Virkebau and Hazak 2017; Sharpe, Hermsen, and Billings 2002) , which indicates that the decision to use flexitime or not may be driven by the match between work schedules and family time, with family time impacting the actual start time of the working day.
Both Model 3, where sleeping hours is included as an explanatory variable, and Model 4, where sleeping hours is excluded, reveal that the older the employee is, the later the start of their working day is from the contractually agreed start time. This may indicate that younger employees abide by official work schedules more strictly because they have been in the labour market for fewer years and could therefore have less negotiating power and be more diligent. As older employees have previously been found to prefer to have fewer working hours (e.g. van Wanrooy 2013; Sousa-Poza and Henneberger 2000), starting the working day later than contractually agreed may be a way for them to reduce the actual duration of the working day a little. However, when interpreting the results, the small sample size of our study should be noted.
The results of this exploratory pilot study may be useful for employers of creative knowledge employees in designing not only contractual work arrangements but also in reconsidering various norms and behaviours in their organisations that could help to address the discrepancies between the desired, actual and contractually required working hours. The significant differences identified in this study between the actual and desired working schedules reveal labour market inefficiencies that may pose constraints on employment options for employees with different working time preferences. Another potential result is that wages may be suboptimal, meaning that employees may desire extra compensation for their working hours not being aligned with their preferences, while their work contribution may be no higher than if they could work at the desired time and could be even lower. Suboptimal wages would in turn have clearly negative implications for financial results and for competitiveness.
The large mismatch between the actual and contractually agreed durations of the working day and in its start time may result in legal risks for the employees as well as for the employers. Moreover, the large amount of overtime work may lead to health risks for knowledge employees. Rethinking the contractual arrangements of knowledge work would be necessary to ensure that creative employees, the nature of their work permitting, could work at their preferred times, which may help their employers to improve their operational and financial performance.
Conclusion
Our study on a sample of Estonian creative research and development employees indicated considerable disparities between their actual, contractual, and desired working schedules. A majority of the employees in the sample work more than contractually agreed, and it appears from the regression models presented in the article that education and salary levels help to explain which types of employee tend to be more exposed to these disparities. Although it remains outside the scope of our study, past research suggests that working a significant amount of overtime may result in health risks for creative knowledge employees, which may lead to adverse operational and financial consequences for their employers in the longer term. In line with the previous literature, we find that for a large part of the employees studied there was a difference between the actual start and end times of the working day and the desired times. Nearly two thirds of the employees studied have a mismatch between their contractually agreed start and end times and their desired times, indicating that the contractual arrangement of working hours may severely constrain the use of desired work schedules. Interestingly, a majority of the knowledge employees in our sample who have flexible working schedules still follow working schedules that are quite similar to the standard nine-to-five, although the timing they desire for their work may be different. Various social norms and family commitments may explain these discrepancies.
Regression estimates for the difference between the actual and contractual start times of the working day show women tend to start their working day later after the contractual start time than men do. The more family members the employee has, the more the actual start time of the working day shifted earlier than the contractual time, while the opposite relationship was found for age. However, when interpreting the results, it should be noted that the sample for our study is small and there may be some sample selection biases.
Rethinking contractual arrangements for knowledge work would be necessary to make sure that creative employees could work at the times they prefer if the nature of their work permits.
That may help not only to achieve improvements in the wellbeing of the employees, but also to enhance the operational and financial performance of their employers.
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